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i E HHFSE R R JF AL T ( Reductive soil disinfestation, RSD ) ¥ i%EfE =& 4
Bef 7 M A = B AR WsE ), LM A SCIL N EME = £ R 4, B4 X R
(CK) ; B e LA ILE (C/N 94, 15 t-hm™, SB) , {KERA LAV (C/N 19, 15
thm™, BD) , & . (RBA KAV RS T RIEA (15 thm™, SB+BD) MYRSDALHE, ] FH & SO A
I E R A R A S, 2 P C RIS P 5 e v K I A S £l 2 0 B R VR 4
e, JFGEH A = BRI . 45 R W], 5CKAHLL, RSDREWS I 3 1 Uk + 18 rh e 41 25 it
% &, HrhBDMSB+BDXfRb, FIRh, 1 R 5 53l 5 15 82.1% F185.8% ~ 88.1% . RSDILREA RA K
RIGHRIITE , WF A E SRR L], b R TR E1699.7%, IRy, BASAHJ5, RSDAE
A =B A R E 7.3 ~ 8515, KW RHS9.0%MFKE12.9% ~ 16.1%, HIt, +3EH0L AL
FRAENS W E T WGEE = £ P B R R N T, oGE R W REIE S5, IR R, BRIR KRR
R, SRR B P 2R i =L VR R T AR A

XA RHESRCRANTE; —oby EERERS; LB QMBI HIRRUE R

FESES  S1543A XEkARIREE A

=-+ [ Panax notoginseng ( Burk.) F. H. T Hb = A RR S AR R R UE R [ 2 7 AR R
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WMEmSE g . S EWEmRER, AUEN R e K R R SRR BOR
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( Fusarium oxysporum ) FJE 8 I ( Fusarium

solani) J& = LMJEHM F LB E, THEFA,
TETCH FAYAEAERT, HARIRA T Re e L igeh /7
WHEKR200FE2Z A A, = LEAKSRE @S
HARIE R . TR . AR R 43 WA FIAE PR o i 5 2
i) PR3 ORI Al A R 5 R IR E I X R K
i, FIBOREEREAER, S EARAR . &
AT EEREZ 1 Hh, BiFEY R
SR FEW AR Y, FEAEYAR 50 R Y
HAER I EE LM, g RSB = LiEE
Rl ESEE P,

HAEr, Bl LW =L ERS N F 2R
ARG . AL Ba FEY BTG L o Rt R
VR R A e 0 X A R Tl A R e g i 17
H=L s, EETZERAE10 ~ 3044
REFRAE , 1 ELRE A A Dy s Y R, AR =R Ry
TR H s =, AR C o R E
ARG A PR R IR SR L T A
ZENE BT A B Bz s, (AR R
—, B K AR, ANhEek B IRk
PR AN A e 0, L 9 e S
TEFHEY R R0 WY ES Famadg e g0,
X 22 4T A 5 B A i AR AR ) — L 1) 32 AR B A BT 455 4K
RAE S FHAME A A #5104 W0 ok Bl 45 = L AE
FEfG I BORIEAE AR E . X 5IINAA &5 MUE i
18 N+ IR B I A TR R AR
g LRk, RHECNIE, BREsars skl A F I
P S S = B s wh (=31 R PN R R S s e E 5
TSR A AR it

+ HE R JF A (Reductive soil
disinfestation, RSD ) J&—F{EYFAE 1T Y £ 154k
Oy, HARER R, AFRE A, ARELERAR
HA K AR R, o HIEShf, B -
Y R B Z BN, DT BEAE A 8022 fif i S I AE
FrHFEMERERG G 0 AR IR A = A S
W2 = LR ARAREN = LEERNPK
WEFH7 NEsH, P EmaE . A
Fi L AR A L AE T RS A LY R R SD AL BEXT 4
VE =& b R P 0 2 Ak 8% ot Fn A A% o
A A YRR S5 R R R K = LA RN R R
RS, T — DR A v i 1R e A PR Dl
FRES =LA REMEREMN LR, BIETRK—F

PR T DA [+ A PR B TR T~ B 8 5 1 I, LA O T
Wl AN T e = E AR R SC A L = TR A
Pefil—E M BRI FIE AR S

1 MRSk

1.1 #RXER

H EHR S 6 T = m A i 2 = LRHEA IR
ANFEIR S REEREAPKINE 5" (23°42'N,
104°16'E ) , J@ WA <M, &)™ %€, H I
B AEXRIRIS ~ 17 C, BEMEAL 100~1 319
mm, 2FETFHEHB56d, B HTZPKHLC #2275 4F
FifE =&, AN —RB R — LRSI 2L
wCZAEL) Ua, WEEBEBRN—ELI &Y
TEXAE TR R AET: L IR IRHTO ~ 20 em )21
FEABAEYE R pH 7.12, % 0.09 mS-cm™,
A HLTF A AU & i 402 10.52010.36 g kg '
1.2 R

FE ) 3 60 G 08 U S A B . 1) S AT AT A
WEFRRXTIR (CK) 5 2) Wb & A L E Y
RSDALHE ( TOC: 442.4 g'kg™', TN: 4.66 g-kg™',
C/N 94, SB) ; 3) WhLok A LA LY EHIRSD
AhER (TOC: 451.2 g-kg™', TN: 22.9 g-kg™',
C/N 19, BD) ; 4) Wi . R0k & 55 F iR
SHEVYEHIRSDALFE (m/m=1 : 1, SB+BD) .
RSDAL B ) HARSRAEAN R . ZEEEAE =& HIER Y
SJURINS ¢ hm A HLAYRH S 38 L EAR ALK S B
JZHER A YA, VEWEE W ] R R K E IR
AbFR40 d, AbFRIIE L BEREE 20 ~ 30 Co K 4b
HAEME, SN EYFEEX, BEmH
30m* (2m x 15m) , £%Z2ZAH40 cmi%E, 20 cm
B (I BT
1.3 TEMARERTLE

FFRSDAMHRZE R 5, 5P WA, RAE LM
o ASALBARN/NX R ST T SRR IR BE AL 5k B
1O RAE S, R0 ~20 cmIHFE 1, BREY
A1 R AR, 32 mmbi. 1 0 I A B
T HERE SR = — KT R T R R AR
Ji; — O RFEAE4 CH T B3R b —
I R-AFHE-80 CH T IS A DN A B L
1.4 TIEEFLUERMBFEANE

b B A R AR RS B Yang

http: //pedologica. issas. ac. cn



3 14 TR IR JFAE P = A R A SO B AR K B 705

A LS 07 IR MEE R . FRES0 g AT R
(100H ) =y, sr5IEF1 L =M+, mA
600 mL 100% H B ( &/ EE=1: 12, m/v) K
SR ERE (30 °C, 220 r'min”") , SRJE M HEHL
2 h (35 °C, 45 KHz) J5&4 (3 000 r-min”',
3 min) JFCEE DI, B2 R EERI2IK,
BOEA I3 BIEW, WA LW e 7E k&
NFEKRZET (30 C) , WERHH 06
B AR, 0.22 wmAa HLAR U8 I T 0 I K e v
F-20 CokF P IREE

PRI =L BATR,. AZ 21 Rg,. Rb,. Rh,,
Rb,. Rd ( WgF F Bl 47 T A A BB B0 A PR 2
Al ) £ 1 mg, ST —E & B R ECH AT mL
0.1 mgMIARHEVS W, TS AR HE W 0.45
o m A HLFR 8B U8 S A R m LI R A bR
WEVA W o 48 v R 2 A Sy o 4 IO BRI R
TPk I, FIH @R AR (3% (High Performance
Liquid Chromatography, HPLC ) Waters €2695 %
S5 W) PD A K I 25 6 4 HE b iy AT AT, A
M A Waters Cpy (250 mm x 4.6 mm, 5 pm) ,
s s (A) FuK (B) 4k, 0~ 30 minff]
18%AFI82%BYEME, 30 ~35 min/f30%AH70%B
YEWE, 35 ~55 minf35%AM65%BUEME, 55~ 77
minfH18%AM82%BYENL; #ii# 1.5 mL-min™'; I
£:203 nm; FER40 °C; HRERE30 pL.
1.5 TIEREYEMRNE

T EEP Y ENE S Adam fl
Duncan "' B9 77, FREGE 2 mm ROEEL 2 g,
BT 50 mL B.O0E T, 45mA 15 mL #5fR %
i (60 mmol-L™', pH 7.6) 1 0.2 mL FDA ¥
W (1 mg-mL™") , HBOMEED, 30 °C. 100
rmin” ' S8 TR 20 min, 45905 ST RIIA 15 mL
AR (2 1) WA IER N, 2 000 r-min B
0> 3 min JE B EERGE 0.22 pm AVLRIENE, 18
WA Y EETHE 490 nm AR GE WG . A ife
L2 W Zhao 1 p T
1.6 TIEDNAREKRKNEFEEPCRAHT

FRELO.5 g® T -80 °CukKA Ay 1 4,
FiPowerSoil® DNA Isolation Kit (MoBio
Laboratories, Inc., Carlsbad, CA, USA) #ZUiHH - I
(2 BEEAT 13 . DNARYFREL, FiA DNAKE i 4
FETE-20 CUKAETE R .

MFEmE4E16S rRNA (Eub338F/
Eub518R) . HE (ITS1/5.8S) FIZR4MH J] A
ITSH M (ITS1F/AFP308R) MBI UK 1R
POLSE 2 FPCRY 1Y L W AECFX96™ Real-Time
System ( Bio-Rad Laboratories Inc., Hercules,
CA, USA) Ly, &HEHppRMEMZ 2 M Zhao
T R A
1.7 BRI EBIXXDGGEREIE S

g3 3R A A G C e 7 1 40 Tl T 51 1 G C-
U968/L1401 M E il JH51%) GC-Fung/NS1X 4l 14
FIILH A9 16S rRNAFI18S rRNAZE R Bt 7PCR
Porso(£1) . BMMuyzerd Vo, RA
D-Code System ( Bio-Rad Laboratories Inc., Hercules,
CA, USA ) X PCR ™ ¥yt 17 7 1 6 J3E B8 I v vk
( Denatured gradient gel electrophoresis, DGGE ) 43
Bro AN AL B A PERE L . HLIK SR AR RN BEAE Gt (5
BS54 2 1977k . MAIQuantity One
4.6 3% DGGERIE AT BRI LA LT
1.8 =ZtHFEEMELHRENNE

—AELKF AR T B RIS ) A% b 28 4% Ak 34 - g
, BARSIAE (ZLHANETS) gitHl
IR, BASDH M8 A S Gt A7 B R A%
HAALIT

MR (%) = CHEBUBEEE) x 1005
R (%) = (FFEEUBIREE ) x 1005 KK
(%) = CHEB-AFEE0) HEED % 100
1.9 BUBGIT o

ALy P RIS, RHAISPSS 19.00£474¢
THor#r, HEZE I 2 (One-way ANOVA) il &
Tukey’ s HSDH 5 2 4b P[] Y48 2% 5 09 o 354
PearsontH ¢ o AT K 56 3 P AL T 5 L R
JRRRR S SR AR RIER A
Z RPN R w22 ] A e

2z R

2.1 FERIBNIRRSDAEN LIEFEEREM
3 4=k
FIHITHPL C 45 & Ar 4 & (19 5 35 43 B A (7] 4k 27
TR PR S (B, RN,
39 B O P AT ARG I 2 Bb A R A sy, BRI
Rb FfIRh,. &5 R2u] %, H5CKAFAHIL, RSD
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#1 EEPCRHFMPCR-DGGEFTRARIE|

Table 1 Primers used in real-time PCR and PCR-DGGE

A B U5 o BT . N
: i ) H bR A 5149 JF51 EEDUN
Microbial population and
Target gene Primers Sequence (5" -3 ) Reference
community analysis
SR E | PCR 16S rRNA Eub338F ACTCCTACGGGAGGCAGCAG [18]
Quantitative real-time PCR Eub518R ATTACCGCGGCTGCTGG [19]
Fungal ITS ITSIf TCCGTAGGTGAACCTGCGG [20]
5.8sR CGCTGCGTTCTTCATCG [21]
F. oxysporum ITS ITS1F CTTGGTCATTTAGAGGAAGTAA [18]
AFP308R CGAATTAACGCGAGTCCCAAC [22]
A A B S Lk DGGE 16S rRNA GC-U968 GC-AACGCGAAGAACCTTAC [23]
L1401 GC-AACGCGAAGAACCTTAC [23]
CGCCCGGGGCGCGCCCCGGGCG-
GC clamp (bacteria) [24]
GGGCGGGGGCACGGGGGG
18S rRNA GC-Fung GC-ATTCCCCGTTACCCGTTG [24]
NS1 GTAGTCATATGCTTGTCTC [25]
CGCCCGCCGCGCCCCGCGCCCGG-
GC clamp (fungi) [24]
CCCGCCGeeeecaeccec
0063 4 33.504
. 44279 51.972
- 004 Re, 42,043 3471 o
. 0.02 1

0.03 5

42983 44.166
Rb,  Rh,

20 25 30 35 40 45 50 55
t/min

TE: CK: HHERAFIXHE; SB: HANLS t-hm Rzt (C/N 94) ARG HHESRIAJFAEFE; BD: #N1S thm KA (C/
N 19) FHRHY LSRR JFAL I, SB+BD: FRMNLS t-hm i AR UL FURHR G78 HL RN L5 JFAL B . N TR Note: CK:
control without soil treatment; SB: RSD coupled with application of 15 t-hm~organic substrate high in C/N ratio (C/N 94); BD: RSD
coupled with application of 15 t-hm organic substratelow in C/N ratio (C/N 19, 15 t-hm™); SB+BD: RSD coupled with application of
15 t-hm™ organic substrate containing both high and low C/N ones, half by half (m/m=1 : 1). The same below
K1 BRI L AFEA IR RSDA B + HER BURHPLCE . A: B HARMERW; B: CK; C: SB; D: BD; E:
SB+BD
Fig. 1 HPLC profiles of standard saponins and soil extract from RSD treated soil relative to organic substrate. A: Standard

saponinssolution; B: CK; C: SB; D: BD; E: SB+BD
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b B4 fE W 3 R AR - 8P B Y Rb MR Y [FIRSDALF[E] TC B & 2 5 (P>0.05) o THEaiA s
(P<0.05) , H'BDHISB+BDALFEXIRD, HYFEME  AbPERENS I 25 B A 13 v 2 1 AR I o i) &5 4t
BOR B EMRTSBAE (P<0.05) , MR ms  RERSDAFEX B R, MM E AR, XlaEs
82%; TMiSB. BDHISB+BDAMHEXIRh, A FEMERCR N [AlA A LU AT ML RHRI™ A= 00 T 0 25 B X R D,
TREF, FEMRRIT N M85.4% . 85.8%M88.1%, fHA  ZMaHFIHAE S A4 X,

Rx2 AEBIIRRSDALEN LIRPEFH S EMERENFMN
Table 2 Effects of reductive soil disinfestation coupled with application of organic substrates on content and degradation rate of soil

saponins relative to treatment

Rb, Rh,
JOBL
g Rt fif % o e fgp <
Treatment
Content/(ng-g ™) Degradation rate/% Content/(pg-g™") Degradation rate/%

CK 1.51£0.03a 2.37+0.05a

SB 1.11 £ 0.08b 26.37 +3.81b 0.35+0.04b 85.37+1.67a

BD 0.27 £ 0.02¢ 82.07 + 1.46a 0.34+£0.05b 85.81+1.79a
SB+BD 0.27 £ 0.04c 82.10+2.11a 0.28 +0.00b 88.11 +£0.23a

e PEME £ b2 (n=3) o [ PR RRFRR A 255 W% (P < 0.05) . F[A Note: Values are means + Std (n =

3). Different letters within the same column mean significant difference between treatments at 0.05 level. The same below

22 FAEBNYIRRSDAIES HIBMEMEMHR (P <0.05) . H3EsmA i b as i A L ekae
Al W M AR AR KRR . ER, T RETE —
mE2FiR, SCKAA L, RSDACHYAESE B R EMeEwIEE, MiBDAB A A A MLk

YR, o BDANER Y R A SRR, AL, Il R A KR

B, 5%39.7 pggh' T4, BEETCKAH FH, AT RE = BDAR P -+ A= W M A = A D A
60 ~
a
E
£ 40r
. ‘
ﬂg =l ab
B3 o Gl |
E I
=
0
CK SB BD SB+BD
AbFE Treatment

o WEBARRIREE (n=3) , AEFEFRRAEEZF B E (P<0.05) . FIA Note: Error bars indicate the
standard deviations of the means of three replicates. Different letters above the bars mean significantdifference between
treatments at 0.05 level. The same below

K2 A HLYEER SDAR BN 3 {3 A= # 15 P Y 52
Fig. 2 Effects of reductive soil disinfestation coupled with application of organic substrates on soil microbial activity relative to

treatment
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2.3 ARIBENIRRSDAIE HIEMEMHEN
A
MEB3AM3IBET /R, ARA LY EIRSD 4 #
Xof = 38 v 240 TRRN EC PR R R B 2 e AN ], L SBA
SB-+BDAh H i) 4 T FEL TR A 3 I T CKAIBD AR
L (P<0.05) , MCKHMBDAhH[H JC W% 2% 5 .
ME3CH3DA A, S5CKAMHAHEL, RSDALFE)S,

127 A
s =
S 3 a
2 104 a
Q

iz g b b
= T

£ t

g.é 3
s S

"S5 gl
S o0
~

6
CK SB BD SB+BD
8 a C
[
g T

.-

Juj Q=

E g3

= §%‘ 6

g 5w b

2338 |

z g,

Xz § J b
g b |
£ 4 =
: |
(=

CK SB BD SB+BD
Kb¥E Treatment

- HE e A0 ik T TR Y B B S ECRR Y E 4 3 B
FTH (P<0.05) , {HR[FRSDALHA] 22 55 A
F, Hh i RSDA B R H I H T99.7%. 3%
BH 4= S A Jr A PEBEUS A SR K B AR E, FEAK
HAE F BB S e, X AT RES LRI R
AR A R T A LR . R R R T
A TR S HAN R 0 R A A XK

10 B
‘B
E 175}
a
w5 :
o T
&R g on 8 b
28 | [
= 22 1
=
6
CK SB BD SB+BD
5 030F D
s 025F @
s
% S o2}
&
o2 st
#E[ g =
R § 0.018 |
g <
B < oot
K B b
g 0.006F |
& I b
0.000 b ——
CK SB BD SB+BD
Kb¥E Treatment

K3 AFEAHLYERSDAL B LR 4R (A) . HIE (B) | RIAHFRIIE (C) Bid LABHIIE/HE L (D) 1

Fig.3 Effects of reductive soil disinfestation coupled with application of organic substrates on bacteria (A), fungi (B), F. oxysporum

(C), and F. oxysporum/fungi ratio (D) relative to treatment

24 FAEBENYRRSDACIEST T IE M4 MEE %L

HIF 2 R RS2

WE 4T~ , 55 I A B AR 9% B 3 kAR
A1 TR A LB 1 BT S50 ( DG GE 2% 1 A i AL
W) o RIS R R AN A RV 45 K 43 2
4, HPpSBRICKAFIRYE—iL, BDFMSB+BDA
MM AR RS EE R (K4A) ;3 HEHERF
L ZE R AR > 41, SB. BDFISB+BDAL B
FLABER S R E—ilE, SCKALHEIF, HSBHI
SB+BDAM Y HL I HE I 45 M SR AE— 2, 5 BDALHE
It (E4B) o HR3ATH, 5CKAHAMLL, +

R A b B RE A8 1 1 0 A0 o AR AR
B (P<0.05) , HSB+BDALMKZRMEMFERE
FEFSEUR T, N H'=3.46F1S = 34.33, BER
FSBFIBDALEE (P<0.05) . It4h, BDFISB+BD
b PR LT R 2R R B S T CK
AEFEFISBAEFE (P<0.05) , Wi4bHE (BD5S
SB+BD; CK5SB) ¥y &E2%% (P>0.05) .
+ i i Ak B BE 08 G 2 SR b g R W R VR
S ST ZEEMEEE (P<0.05) , H
XS P R A S A LR Y Bk AL LG N 2 R
EEP S
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CK

SB
100 Ve

B e 5D

SB+BD

ERETRETT S
RUUERRIRE |- T

CorrmmE
e |k

SB+BD

B - A BD
vmm
(R DA |
g 1 VY SB
(R LI

A UL
" ﬂ ‘N".’_ 1
RIE T A - LIk
K4 AFEAEEE LR AE (A) FER (B) ST RE D
Fig. 4 Cluster analysis of DGGE banding profiles for bacteria (A) and fungi (B) communities relative to type of organic substrate

R3 TRELEIBRPAEMERERSHMMFEEEIELY

Table 3 Shannon diversity and richness of bacteria and fungi in the soilrelative to treatment

2l 7# Bacteria H. I Fungi
A3
sy R ok 7y b L

Treatment TR S FAARSLH E RS
Shannon index Richness index Shannon index Richness index

CK 2.78 £ 0.04c¢ 16.67 £ 0.58¢ 3.21+0.03b 27.3+1.15b
SB 3.09+£0.15b 22.67 £ 1.53b 3.17+0.03b 27.3+1.15b
BD 2.97 £ 0.04bc 21.00 £ 1.00b 3.41£0.03a 34.00 + 1.00a
SB+BD 3.46 £ 0.02a 34.33 £0.58a 3.39+0.03a 33.33+1.15a

2.5 AEIBNIRRSDAIEN =4 KIS
MFAP/R, SCKAHEAM L, 1 858 ik
X = LRI, (HBDFSB+BDAL
HMHERLEREH (P<0.05) . BER—FL
MRS AR, R FA B R = LA R
BEBTCKAR (P<0.05) , HBDAFK =+
W HR R, B5866.7%; 1 CKANH ) & ik R it
=, 15%5089.0%, 3% TSB. BDHISB+BDAL#H
(P<0.05) , HARRSDALHE] A =t K im K%
SAREE (P>0.05) . %ﬁﬁ#ﬁ:t%ﬁﬁﬂﬂﬂ’a
MR, =LA RGBT, KRR NE

Bahn., ZBHKSNHIG, RSDALH KT RFEMEE
35.1% ~ 48.9% , {HA7 &% & FCKAFE (0% ) ;
MRSD AL B % 55 F N E36.6% ~ 52.3%, &/
e SAH G LM FE2. 7565 ~ 4.671%, 4)3_?4%1&?
CKALFEHI100% ., HrBDAMF R AE T B, &

R A AR . AT D S A A B AR S W R = L
MFEH % (P<0.05) , B =Lr &M, (HX)
R R AR, XATREE R =B AH
B e R I N R . BEE BAR
] SE G, FRAE =L A AF IR N, LR T
A S B — A - S 5 S DA BT 3 A A PR T B9 B
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HA—ERRERYE, REER RS2, MG M W e b (it Rk R S ot i e A Jge o 5
THAE = AR BRI ER, REMMIEER R =LA RN REENHNER,

®4 TEIAVIERSDAEN =ZLHE R, FEERLHENZIT

Table 4 Effects of reductive soil disinfestation coupled with organic substrates on germination rate, survival rate, and disease

incidence of Sanqi seedlings relative to treatment

B3 H s H R84 H
3 monthsafter transplantation 5 monthsafter transplantation 8 monthsafter transplantation
b B
H A i aE s FEaiE s aEs
Treatment
Seedling Seedling survival Disease Seedling survival Disease
germination rate/% rate/% incidence/% rate/% incidence/%
CK 71.14 +0.75ab 7.87 +2.09¢ 88.97 £ 2.81a 0.0 +0.0c 100.0 + 0.0a
SB 73.84 £ 1.16ab 64.31 + 0.89ab 12.90 £ 0.17b 35.10+4.71b 52.32+7.13b
BD 76.88 +3.23a 66.67 +4.30a 13.34 + 1.96b 48.92 + 8.60a 36.60 = 8.54c
SB+BD 68.02 +3.73b 57.12 £ 4.74b 16.09 +2.37b 37.15+3.52b 45.44 +2.19bc

OB (RS5) Bon, HHEPEAFRD,, TRy EEMNSHESHEEM TR TR R
Rh,. Rb,+Rh, & & MF oxysporumi e 5=t AR (P < 0.05) . RUIRSDA)S, FiE =L
FHERERERMC (P<0.01) , 5=L0RMW  AFERBEEM . KN30 E RS EE
FREDPFEEME (P< 0.01) , HE=-LAM AR 5K Qs 5w R 28108 BT i 0 3 I8 B A
TCRFEMCH: ML 2R, . Rb+Rh & & 3¢, MK LG 519 14 R B S RSDid fi rp 4 4
KF. oxysporum) i SMEZAEEMEEE . 5 MAEMNZN, WY 2R S E R
WEHEMEEEERERHAL (P < 0.05) ; K,

x5 IBFEFIE RERRKES=tLHEEX (BHINMA)  FEENLRE (BRSMA) « @R ZHMMNE

5
EEMEREZHMENEZEE R Pearsontl X2

Table 5 Pearson correlation coefficients of soil saponins content with F. oxysporum population, germination rate (3 months after

m W

transplantation), survival rate, disease incidence (5 months after transplantation), diversity and richness of bacteria and diversity and

richness of fungi

A ES e aEs T 2 R T FLE 2R HEFEE
Germination  Survival Disease Bacterial Bacterial Fungal Fungal
rate rate incidence diversity richness diversity richness
Rb, -0.06 —-0.73** 0.75%* -0.64* -0.67* -0.89%* —-0.92%*
Rh, -0.19 -0.98%* 0.99** -0.68* -0.63* -0.46 -0.56
Rb,+Rh, -0.15 —0.94%* 0.96** -0.70%* -0.68* -0.66%* -0.73%*
F. oxysporum -0.15 -0.93%%* 0.94%** -0.65% -0.65%* -0.62% -0.72%%*

*, P< 0.05; ** P< 0.01

3 B ® o AR P, T E LAV R AR R, A
TE AR RERG ) A ARk, BB AR

—LRWHEZ R, BAALTLA, WRCFR R, REERRR I, =-ERH oK
FAZEE ), TR RS IE L 2, RSN, AR B — N TR R
SRR R SR A S AR B A, £ B EREMRRRIGR B . I BRI AR )
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Abstract

[ Objective ] Sanqi ginseng [ Panax notoginseng (Burk.) F. H. Chen ] is a valuable

traditional Chinese medicinal herb grown in Yunnan. It is no good to cultivatethe plants continuously

in the same field. Reductive soil disinfestation (RSD) is a technique for pre-planting soil treatment that

has been proven to be successful in overcoming the obstacles of monocropping of vegetable, flower, etc.

However, it is not sure whether RSD can help overcome the obstacles of monocropping of Sanqi ginseng.

Therefore, this study was designed to explore effects of RSD on obstaclesin monocropping of Sanqi ginseng

and growth of seedlings of the crop. [ Method] A field experiment was carried out, designed to have

four treatments, i.e.CK (control without soil treatment); SB [ RSD coupled with application of 15 t-hm™

organic substratehigh in C/N ratio, (C/N 94) ] ; BD [ RSD coupled with application of 15 t-hm™ organic
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substrate low in C/N ratio (C/N 19) ] ; and SB+BD [ RSD coupled with application of 15 t-hm™ organic
substrate, containing both high and low C/N ones, half by half (m/m=1 : 1) ] .Contents of saponins in the
soils were measured with a high performance liquid chromatographer (HPLC), and microbial population
and community structure were determined by means of real-time PCR and DGGE. Survival rate and disease
incidence of replanted Sangqi ginseng seedlings were also recorded. [ Results ] Results show that RSD
significantly helped degrade saponins as compared to CK. The degradation rate of Rb, and Rh, in treatments
BD and SB+BD reached up to 82.1% and 85.8% ~ 88.1%, respectively. Besides, RSD effectively reduced the
population of Fusarium oxysporum (F. oxysporum) and lowered its proportion in the fungi community, with
sterilizing rate reaching as high as 99.7%. Furthermore, the number of replanted Sanqi ginseng seedlings
survived the transplantation for 5 months was 7.3 ~ 8.5 times higher in the RSD treatments than in CK,
while disease incidence decreased significantly from 89.0% in CKto 12.9% ~ 16.1% in the RSD treatments.
[ Conclusion ] Therefore, it is concluded that RSD can remarkably remove the obstacles in mono-cropping
of Sanqi ginseng, improve the soil microbial community structure, raise the survival rate, and reduce
the disease incidence of replanted Sanqi ginseng seedlings. So it is a promising agricultural practice to
overcome the obstacles in monocropping of Sanqi ginseng.

Key words Reductive soil disinfestation; Sanqi ginseng; Monocropping obstacle; Allelochemicals;

Fusarium oxysporum; Soil microbial community
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